Ongoing somatic mutations of the immunoglobulin gene in MALT lymphoma with widespread MLP-type polypoid lesions

TO THE EDITOR
Gastrointestinal lymphoma that presents multiple polypoid lesions is designated multiple lymphomatous polyposis (MLP). The lymphoma cells of MLP have been demonstrated to correspond with nodal mantle cell lymphomas by recent phenotypic and genetic analyses. 1 One other representative type of gastrointestinal lymphoma is marginal zone B cell lymphoma, that is, MALT lymphoma. Molecular analysis of the immunoglobulin variable region (Ig-VH) gene is useful to diagnose and classify these B cell neoplasia together with histopathological and immunohistochemical analyses. Somatic mutations are observed in the rearranged Ig-VH gene of B cells, whereas the pattern of mutation varies according to B cell differentiation and maturation. It has been shown that pre-germinal center B cells and naive mature antigen-reactive B cells express Ig-VH genes with a germline sequence, whereas germinal center B cells and post-germinal center B cells contain mutated Ig-VH genes. Germinal center B cells and post-germinal center B cells can be distinguished from each other because in germinal center cells the somatic mutation is usually ongoing,
Figure 1
Consensus sequences of VH. The VH sequence which showed the highest homology score with one of the germline sequences was determined to be a consensus VH sequence of this case. Each segment of Ig is indicated by arrows.
Correspondence: S Kon; Fax: 81 11 643 2310 Received 2 January 1998; accepted 14 May 1998 whereas in post-germinal center memory B cells this ongoing process is switched off. 2 There are two types of somatic mutations: one generates amino acid replacement and the other does not. Theoretically, those mutations occur randomly throughout the rearranged Ig-VH gene. Recent investigations of Ig-VH somatic mutations presented in cases of malignant lymphomas showed a possible relationship between antigen stimulation and positive selection of progressing lymphoma cells. 3 In particular, an association of Helicobacter pylori was suggested in the progression of gastric MALT lymphomas. 4 Dependency of these low-grade lymphomas on specific antigen stimulation explains their tendency to remain localized in the mucosal area.
In the present study we determined the nucleotide sequences for Ig-VH genes in a case of MALT lymphoma that showed unusual widespread polypoid formation, from the esophagus to the rectum, resembling MLP. The patient, a 71-year-old man, was originally diagnosed as MLP clinically because of the macroscopic features. However, detailed histopathological and molecular analyses confirmed this case to be a marginal zone B cell lymphoma (MALT type). Lymphoma
Figure 2
All sequences are aligned. Asterisks indicate residues identical to the consensus sequence. Mutated codons and their amino acid numbers are indicated. Numbers on the left correspond with the sites from which those specimens derived. Those sites are as follows: 1, esophagus; 2, cardia of stomach; 3, duodenum; 4, cecum; 5, ascending colon; 6, transverse colon; 7, descending colon; 8, sigmoid colon; 9, rectum. cells showed centrocytic features and infiltration into the epithelial layer, the so-called lymphoepithelial lesion (LEL). Furthermore, colonization of lymphoma cells into lymphoid follicles was also observed. On the other hand, neither CD5 nor bcl-1, characteristic markers for MLP of mantle cell origin, were detected. Translocation of bcl-1, t(11;14) was also negative by PCR. Although this translocation is known to be detected in only 45-50% of cases by PCR of the MTC region, the absence of translocation was also supported by the negative result of bcl-1 immunostaining. Data of somatic mutation observed in Ig-VH also supported our diagnosis (Figures 1 and 2) . Naive B cells located in the mantle zone should have germline VH sequences without somatic mutations, whereas the Ig-VH of this case showed many somatic mutations ( Table 1) . Variation of somatic mutations between clones suggested that the mutations were ongoing. This also indicated the tumor as being a marginal zone B cell lymphoma of post-germinal center cell origin. 5 where ongoing somatic mutations were observed in MLP. They concluded that those cases were MCL by detecting overexpression or translocation of bcl-1. The current case showed unusual macroscopic features resembling MLP, whereas every other finding suggested it to be MALT-type lymphoma, not MLP, as described above. The possibility of this being a rare case, such as CD5-negative MLP, should also be considered carefully, in combination with other findings.
Some exceptional cases have been reported by Du et al
Analysis of somatic mutations not only helped with the diagnosis but also provided important clues in considering this MALT lymphoma case which showed widespread distribution. Some investigations have suggested a relationship between gastric MALT lymphomas and specific antigenic stimulation of Helicobacter pylori (HP). 6, 7 According to Hussell et al's investigations, 6 antigenic stimulation of HP does not stimulate B cells directly but rather indirectly through HPspecific T cells. Isaacson 7 suggested that once MALT lym- phomas are transformed into large cell lymphomas they no longer need T cell stimulation to maintain their continuous progression; however, while they are lymphomas of low-grade malignancy they need stimulation from HP-specific T cells. This hypothesis explains the tendency for gastric MALT lymphomas to stay in the stomach where HP provides antigenic stimulation, and it also explains why elimination of HP is sometimes effective in causing MALT lymphomas of lowgrade malignancy to regress. In the current case, the number of mutations observed was almost identical with that of the expected value, as shown in Table 2 , calculated as it occurs at random. 8 This indicated proliferation of lymphoma cells not selected by any specific antigenic stimulation, in other words, no specific variant of a lymphoma clone was growing. This must be one of the important reasons why this tumor spread widely without being transformed to a large cell-type high-grade lymphoma.
Such lymphoproliferative disorders may arise not only in gastric tissue but also in other mucosal areas such as ocular, bronchial and prostatic regions. The term 'pseudolymphoma' has been used for those disorders, such as 'RLH' in the stomach. Recent studies using Southern blot analysis demonstrated that they consist of monoclonal B cell proliferation leading to diagnoses of lymphomas with low-grade malignancy. In addition to gastric cases, proliferation of MALT lymphomas in other organs may correlate with some specific antigenic stimulation. Thus, it would be of great value to consider this concept in detail with the aim of developing a new and effec-
Clonal myelodysplastic cells present in apheresis product before transplantation
TO THE EDITOR
Over the last few years several reports of secondary acute myelogenous leukemia (AML) and myelodysplastic syndromes (MDS) have been published describing serious complications of autologous hematopoietic stem cell transplantation with an actuarial incidence ranging from 1 to 18%. [1] [2] [3] [4] [5] Although these cases are usually reported under the heading of secondary MDS following hematopoietic stem cell transplantation, it is debatable whether this complication is due to the transplantation procedure (conditioning regimen), or to the chemotherapy used prior to transplantation for the treatment of the underlying malignant disorder. Moreover, to the best of our knowledge it has not been shown that the hematopoietic stem cells harvested for the transplant already carried the clonal marker (cytogenetic or molecular abnormality) detected in the secondary MDS.
We report a patient with a B cell non-Hodgkin's lymphoma who developed a MDS 27 months after autologous peripheral blood stem cell transplantation. Cytogenetic analysis performed on bone marrow cells at the time of MDS diagnosis showed two abnormal clones: 44,XX,−5,dic(7;15) (p11;p11) and 45,XX,−15,add(16)p(13). Using fluorescence in situ hybridization (FISH) it was possible to demonstrate that the clonal karyotypic abnormalities were already present in the leukapheresis product.
A 47-year-old woman presented with stage IV-B centrocytic-centroblastic non-Hodgkin's lymphoma (grade 2 follicular according to REAL classification). Following treatment with the PROMACE/MOPP scheme × 6 cycles, a partial remission was obtained. Stem cell mobilization was carried out with
